Our exercise protocol appears to be of suffi cient frequency, duration, intensity, and mode to be effective in improving outcomes and may inhibit the detrusor muscle in persons with urge UI. The addition of electrical stimulation appears most useful for muscle reeducation in women with weak pelvic fl oor muscles.
INTRODUCTION
Urinary incontinence (UI) is any unintended loss of urine. 1 This symptom is widespread, with 49% of women older than 19 years reporting that they leaked or lost control of urine in the past 12 months. 2 For many of these women, UI may become a chronic condition. The true fi nancial costs associated with UI in the United States are unknown, but direct costs in 1995 were estimated to be $16 billion. 3 The Coyne and associates 4 large multinational study confi rmed the substantial emotional costs of UI including anxiety and depression.
There are several types of UI based on symptoms. Our study focused on women with predominately stress and urge UI. Stress UI involves involuntary leakage on exertion or with sneezing or coughing. 1 Various authors 5 -7 provide summaries of the underlying causes of UI, although the underlying pathology is complex and likely multifactorial. These authors state that stress UI may be caused by inadequate connective tissue support, reduction of pelvic fl oor strength for any reason, excessive tightness or scarring in the bladder neck, intrinsic sphincter defi ciency, or loss of the urethral mucosal seal caused by decreased estrogen levels. Urge UI is the complaint of involuntary leakage accompanied by a sense of urgency. 1 Authors 6 , 7 attribute urge UI to 2 underlying causes. Urge UI may be caused either by lax periurethral tissue as hormonal levels decline combined with
METHODS AND MEASURES
This study was a randomized block design, with participants assigned to 1 of 3 groups who received exercise with electrical stimulation, exercise alone, or no treatment. The blocking variable was the participants' diagnosis (predominately urge or stress UI). Diagnosis was established via urodynamic testing (n = 9) or through the MESA 17 self-report questionnaire, which quantifi ed both urge and stress urinary symptom presence and severity (n = 60). The maximum MESA score for urge UI is 18 and for stress UI, 27. Diokno et al 17 arbitrarily divided scores into thirds so that 13 to 18 are considered severe urge symptoms and severe stress is 19 to 27. Furthermore, MESA urge scores of 12 or more are predictive of bothersome urge symptoms after the treatment of stress UI (88% sensitivity and specifi city, 97% negative predictive value). 18 Because mixed UI is a common diagnosis, participants were classifi ed according to their predominant symptoms expressed in percentages taking into account MESA urge scores of 12 or greater.
A research assistant scored the MESA and managed the block randomization to allow blinding of the primary researcher (J. F.) to the participants' diagnosis. The primary researcher, an experienced women's health physical therapist, performed the outcome measures and administered the exercise programs. She was blinded to the participants' diagnosis as determined by the MESA but was not blinded to group allocation. The data were collected between 2002 and 2009 at an outpatient private practice clinic that primarily manages patients with musculoskeletal problems.
Participants
To achieve a power of 0.80 with an estimated conventional large effect size ( f = 0.40), we sought a sample size of 66 women (33 with urge UI and 33 with stress UI), with 11 participants per treatment by diagnostic group. Women were recruited consecutively from patients referred to the outpatient physical therapy clinic, by area physicians and colleagues, and through newspaper and Internet advertisement. The inclusion criteria were parous or nulliparous women 21 years or older with a diagnosis of stress or urge UI. In addition, all women were required to have the manual dexterity to dial the Liberty Electrical Stimulation Unit (Utah Medical, Midvale, Utah) and be able to understand and follow instructions in English. To control for the potentially confounding variable of estrogen on UI, women taking hormone replacement premature fi ring of stress receptors of the detrusor muscle or by degenerative processes in the central or local nervous system leading to a reduction in the inhibitory control of the micturition refl ex. Mixed UI is a combination of stress and urge symptoms, and either component can be the predominant symptom. 8 Petros 8 argues that mixed UI is not a single entity and that we should regard stress and urge components separately. This view is consistent with the use of the Medical, Epidemiological, and Social Aspects of Aging (MESA) questionnaire, fi rst published in 1988 to characterize urge and stress UI. 9 One would think that the optimal UI treatment option for each woman would be specifi c to the underlying cause of her UI. 5 , 7 , 8 Common treatments include pharmaceuticals for the urge symptoms and surgical repair for tissue laxity. In addition, patients may seek conservative behavioral treatments such as exercises, electrical stimulation, bladder training, and diet modifi cation recommendations. Physical therapists can provide these noninvasive treatments to assist the woman with UI.
The evidence supports the use of pelvic fl oor muscle exercise in the fi rstline management of stress, urge, and mixed UI in women; however, further research is needed to address exercise parameters, the role of electrical stimulation, and UI type. 10 The role of electrical stimulation is uncertain. 11 On the basis of evidence available through 2000, Medicare covers electrical stimulators but "the patient must have fi rst undergone and failed a documented trial of pelvic muscle exercise training." 12 A failed trial was later defi ned as "no clinically signifi cant improvement in urinary continence after completing 4 weeks of an ordered plan of pelvic muscle exercises designed to increase periurethral muscle strength." 13 In the 2000 decision memo, staff at the Centers for Medicare & Medicaid Services indicated that the technology would be reviewed again in several years. The staffsuggested review was never carried out. 14 Subsequent research regarding the value of intravaginal electrical stimulation for the treatment of UI has produced mixed results. Amaro and associates 15 found that electrical stimulation alone was comparable with sham stimulation in terms of improvement, but Yoo et al 11 found electrical stimulation to be effective when combined with pelvic fl oor muscle training.
We carried out this pilot study because there is a need to further examine the conservative management of UI, specifi cally urge UI, in women. We hypothesized that women with predominantly urge UI would show greater gains from low-frequency electrical stimulation 16 whereas those with predominantly stress UI would show similar gains from exercise. 10 Therefore, the purpose of our study was to explore the effect of the addition of electrical stimulation
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Copyright © 2013 Section on Women's Health, American Physical Therapy Association. Unauthorized reproduction of this article is prohibited. therapy had to agree to maintain the same estrogen intake over the course of the study. Similarly, those who were not taking hormones were asked not to start an estrogen regimen during the study.
Women were excluded from participation if they scored a zero on the Oxford scale for pelvic fl oor muscle strength, had a denervation injury to the sphincters, had undergone anti-incontinence surgery, had vaginal stenosis to the extent that the middle fi nger could not be inserted into the vagina, or had a body mass index of more than 50. In addition, although women with stage I and II prolapse were included in the study, those with stage III or IV prolapse were excluded because there is no evidence to indicate that strengthening is effective for women with severe prolapse. 19 Furthermore, women with a current bladder infection were excluded until cured. Also excluded were women who were pregnant, those had neurologic conditions, or those taking any potentially confounding prescription drug or nutriceutical (eg, Detrol [tolterodine], Ditropan [oxybutynin], antidepressants, antihistamines, black cohosh). Finally, women were excluded if they had fewer than 3 incontinent episodes in 3 days.
Instrumentation
The instruments used in the study were the York Incontinence Perception Scale (YIPS), 20 Peritron 9200 perineometer (Cardio Design, Baulkham Hills, Australia), and a 3-day bladder control diary. The YIPS is a self-administered, paper-and-pencil test that measures self-perceived limitations in social settings and ability to cope with UI in a constructive way. It was used as an outcome measure to determine effects of the interventions on quality of life. Scores on the scale range from 8 to 56, with the higher score indicating improved coping skills. The YIPS has demonstrated high internal consistency reliability (Cronbach α = 0.78). Furthermore, the YIPS demonstrates concurrent validity in that lower frequency of UI is correlated with higher quality-of-life scores and was sensitive to treatment-related changes. 20 The Peritron 9200 is a precision perineometer developed in Australia and distributed in the United States (Rehab Solutions, Irvine, California). It operates as a soft nonlatex tube inserted into the vagina that responds to pressure of the pelvic fl oor muscles, with peak pressure and average pressure reported in centimeters of water pressure. We used the optional collar to ensure uniform sensor insertion. The manufacturer of the Peritron perineometer 21 describes the instrument as 95% accurate to ± 1 cm of water. Kerschan-Schindle and associates 22 found that the Peritron perineometer demonstrated high test-retest reliability (intraclass correlation coeffi cient = 0.97) in a sample of 37 women, aged 54 to 70 years, with UI.
For the purposes of the current study, only the peak pressure (cm H 2 O) was used for data analysis.
Participants used a 3-day bladder diary (Prometheus Group, Dover, New Hampshire) to collect the total number of self-reported episodes of UI (leaks) and frequency of urination over 3 days for data analysis. Previous research indicates that the bladder diary is a reproducible outcome measure, 23 and the International Continence Society recommends a bladder diary of at least 3 days. 1
Procedures
Before study enrollment, J. F. conducted a phone interview with each volunteer. If the woman met inclusion criteria, she was offered an opportunity to participate. If the woman was to undergo urodynamic studies to diagnose her type of UI, she then contacted her physician and the fi rst visit was scheduled after the urodynamic study. If such testing was a burden, she completed the MESA questionnaire during the fi rst visit.
After the screening interview, the participant scheduled her fi rst 2 visits with the research assistant. On the fi rst visit, the participant provided written consent as approved by the Texas Woman's University institutional review board. After ensuring that no exclusion criteria were present, obstetric history was recorded.
First Visit Baseline Measurements
The participants underwent the following tests and measures in a private examination room on the fi rst visit. Height and weight were measured with a physician's scale (Detecto, Webb City, Missouri) to calculate body mass index. Anal wink test 24 was performed in the usual manner with the woman in a hook lying position (supine, head slightly elevated, and knees bent with feet on the plinth). The tester observed for a refl exive contraction of the anus and clitoris (a negative anal wink test was an exclusion criterion). Before determining pelvic fl oor muscle strength with the perineometer, J. F. performed a digital examination to ensure that the participant could generate a contraction without a concurrent Valsalvatype maneuver. The participant was always given the verbal cue to "squeeze around my fi nger and lift it up." If that verbal cue did not produce a contraction, then the cue was repeated with the addition, "like a baby sucking." No instruction was given regarding the use of abdominal muscles. The participant then inserted the Peritron sensor into her vagina until the collar touched the external genitalia. J. F. asked the participant to contract the pelvic fl oor muscles as with the previous digital examination, but this time, hold for 10 seconds. Within sight of the participant, J. F. activated the unit's numerical display and 20-second rests between each contraction, 5 times per day. For motivation and muscle reeducation, the exercises were performed with the Peritron sensor in place so that the participants could receive kinesthetic and visual feedback. Marching in place was the basic trunk stabilization exercise. J. F. emphasized the importance of contracting the pelvic fl oor, transversus abdominus, and multifi dus before leg movement. The participants were instructed to perform up to 10 repetitions as able, twice a day.
At the end of the second visit, the participants scheduled the remaining visits, twice a week for a total of 16 sessions ( ∼ 8 weeks). During visits 3 through 15, J. F. worked with each participant, reviewing previous exercises and adding new ones as the women were able to progress (exercise performed with good form). In addition to the 2 beginning exercises previously described, pelvic fl oor exercises also consisted of short contractions (quick fl icks) and controlled contractions (the "elevator"). The participants performed 10 quick fl icks of 3 seconds in duration, each followed by a 6-second rest. These contractions focused on the quick response of the type II muscle fi bers. 25 The participants also performed the "elevator" exercise 26 in which they contracted lightly to the "fi rst fl oor," slightly more to the "second fl oor," contracted moderately to the "third fl oor," and maximally to the "fourth fl oor." The women then reversed gradually relaxing the tension in 4 steps. This was repeated a total of 3 times. Overall, the participants rested 1 minute between each set of pelvic fl oor exercises.
All 3 trunk stabilization exercises 27 were designed to engage the pelvic fl oor muscles, transversus abdominus, and multifi dus. As recommended by Sapsford et al, 28 J. F. taught the women to contract the pelvic fl oor muscle fi rst to support the pelvic contents from the increased intra-abdominal pressure, then the transversus abdominus, and fi nally the multifi dus. Performance cues included "draw up your pelvic fl oor as if you had a straw in your vagina," "bring your navel closer to your spine by zipping up your inner zipper" for transversus abdominus, and "elongate your spine" for multifi dus. Participants breathed diaphragmatically to avoid a Valsalva-type maneuver.
In addition to marching in place, the 2 remaining trunk stabilization exercises were bridging and quadruplex. The bridging exercise began with the contraction of the pelvic fl oor muscles and trunk and curling the spine off the fl oor beginning with the coccyx to the shoulders while pressing through the feet. The return to the starting position was in reverse order. The number of repetitions was as many as tolerated by each woman and increased to 10 as possible. The quadruplex exercise began in the quadruped position with the women performing isometric recorded results on a data sheet. Three measurements were obtained (20-second rest between trails), with the best trail used for data analysis. The participant then redressed to complete the YIPS and the MESA questionnaire. Finally, J. F. oriented the participant to the 3-day bladder diary and how to complete it. The participant was asked to fi ll out the diary for the next 3 days beginning at midnight and record micturition by 2-hour intervals.
Second Visit Measurements
During the second visit, J. F. explained the micturition cycle in lay language. She explained basic anatomy and nerve pathways along with common dysfunctions using an educational poster titled The Urinary System: Differentiating Bladder Control Problems published by Pfi zer (New York, NY). Next, participants viewed a videotape produced by Utah Medical that explained the prevalence of UI and then described the function of the bladder (4 minutes), followed by instructions on how to use the Liberty Electrical Stimulator Unit to improve urinary continence.
The participant drew her group designation, and if assigned to one of the treatment groups, the participant received the fi rst treatment. Procedures for the 3 treatment groups follow.
Control Group
After assignment into the control group during the second visit, the participants were informed that they could elect to be treated without charge after followup testing. Participants then scheduled their followup visit for 8 weeks later. At week 7, the research assistant called participants and reminded them of their appointment and the importance of completing the second bladder diary. At the follow-up visit, J. F. repeated all baseline measurements for data analysis. The remaining portion of this visit was spent in incontinence education, review of the bladder diary, and if elected, treatment specifi c to each woman's type of UI.
Exercise Group
After assignment into the exercise group during the second visit, J. F. provided 5 minutes of education about bladder-suppression techniques and 55 minutes of exercise training. She taught participants 2 of a total of 6 exercises ( Table 1 ) 
Exercise and Electrical Stimulation Group
The technicians at Utah Medical calibrated and judged equivalent the 2 Liberty electrical stimulation units used in this study. Each unit was preset to 12.5 Hz, a frequency thought best for urge UI treatment contractions of the pelvic fl oor, elongating and holding the back and neck to the neutral position to the count of 15 for 3 repetitions. This maneuver was advanced to alternate arm and opposite leg lifting if the women were able. Hook lying with arm to the side.
Draw pelvic fl oor upward. Feel the squeeze as the sphincters are tightened and the inside passage becomes narrow and tense. Focus on the front portion of the pelvic fl oor where the master sphincter surrounds the vagina and urethra. Initially, hold for 10 s and then completely relax for 20 s. Attempt to relax a little bit more, releasing any residual tension. Always end with a contraction. Repeat 10 times (max per day = 50).
Change position
from hook lying to sitting, standing squatting as able.
Visits 5-15
These contractions target type I muscle fi bers. 25 Short contractions (quick fl icks)
Taught visit 3
Draw pelvic fl oor upward. Feel the squeeze as the sphincters are tightened and the inside passage becomes narrow and tense. Focus on the front portion of the pelvic fl oor where the master sphincter surrounds the vagina and urethra. Pull up as quickly and forcibly as possible. Initially, hold for 2-3 s and then completely for relax 6 s. Attempt to relax a little bit more, releasing any residual tension. Repeat 10 times, relaxing and repeating (max per day = 50). Always end with a contraction.
These contractions target type II muscle fi bers. 25 Controlled contractions (the "elevator") 26
Taught visit 4
Imagine you are in an elevator on the fi rst fl oor.
As you ascend to each fl oor, draw up the pelvic fl oor muscles a little bit more. When you reach your limit, do not let go but descend fl oor by fl oor, gradually relaxing the pelvic fl oor in stages. When you have reached the fi rst fl oor, think about releasing and continue to the basement. Feel the perineal muscles bulge. Complete this exercise by bringing the pelvic fl oor back up to the ground fl oor. Relax and repeat 3 times (max per day = 15).
To develop motor control and body awareness of pelvic fl oor muscles.
Trunk Stabilization 27 Exercises c Position Instructions Progression d Rationale
Marching in place
Taught visit 2
Hook lying with arms to the side.
Before you begin moving your legs, tighten your stomach pulling your belly button down toward the fl oor without moving your spine. 
Change from one
foot at a time (support position) to alternating feet (partial support) to alternating with toe touch (less partial support).
Isolating hip movement on stable pelvis. Basic trunk stabilization exercise used to emphasize cocontraction of the pelvic fl oor, transversus abdominus, and multifi dus before leg movement.
(continues )
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Table 1. Pelvic Floor and Trunk Stabilization Exercises, continued

Trunk Stabilization Exercises Position Instructions Progression Rationale
Bridging with pillow squeeze
Taught visit 3
Hook lying, arms to the side, with folded pillow between knees.
Before you begin moving your legs, tighten your stomach pulling your belly button down toward the fl oor without moving your spine. With your abdominal muscles in this tightened position, squeeze the pillow between your knees and slowly curl you tail bone upward, off the fl oor, so that you are resting on your shoulder blades. Remember to keep your abdominal muscles tight without holding your breath. Hold the contraction for 3 s. Relax and repeat up to 10 times (max per day = 20).
Change arm position from hands on the fl oor (full support) to forearms off the fl oor (partial support) to arms completely off the fl oor (unsupported).
Same as above.
Also reinforces pelvic fl oor contraction through the activation of hip adductors.
Quadruplex (transverse abdominis tuck)
Taught visit 4 via central inhibition but could also treat stress UI. The other preset frequency of 50 Hz was not used because, while it would be appropriate in treating stress UI, it would not relieve urge symptoms, which do not respond to higher frequencies. 29 To standardize the protocol, we used 12.5 Hz so that both types of UI could be treated while controlling the number of variables in the study. Note that in clinical practice, the therapist would choose a frequency around 10 Hz for urge UI and between 20 and 50 Hz for stress UI. 29 At the end of the study, the stimulators were sent back to the factory to ensure they had remained calibrated throughout the course of the study. Women in the combined exercise-electrical stimulation group followed the exercise protocol (clinic and home exercise program) and received electrical stimulation (clinic only) applied to the pelvic fl oor muscles through a vaginal electrode. The tamponshaped electrode for the Liberty electrical stimulation system was well adapted to this purpose because it was easy and comfortable for the participants to insert. Participants received their own electrodes upon randomization into this group.
Participants performed 60 minutes of exercises fi rst, followed by 30 minutes of electrical stimulation in visits 2 through 15. At each visit, the participant set the unit amplitude at the highest tolerable intensity. The unit then cycled on for 5 seconds and off for 10 seconds. If the participants habituated to the current intensity, they were taught to advance the amplitude to a new higher level of stimulation. After treatment, the participants cleaned the electrode according to the manufacturer's instructions, placed it in a sealed plastic bag, and took the electrode home. This precaution assured the participants that no one else could use their electrode. As with the other groups, at the follow-up visit (number 16), all baseline measurements were repeated for data analysis. average, differed in gains achieved within each diagnostic category for each dependent variable, we used Kruskal-Wallis 1-way analyses of variance. Post hoc analyses of signifi cant effects were performed using the Mann-Whitney U test.
Statistical Analysis
RESULTS
Of the 103 volunteers who were assessed for eligibility, 64 participants were enrolled and randomized into 1 of 3 treatments groups by diagnosis ( Figure ) . One participant was black and 63 were white. All had at least a high school education and considered themselves middle class. Table 2 presents a summary of participant characteristics at enrollment. There were no signifi cant differences in any of the participant characteristics among groups within each diagnosis. Table 3 reports mean performance on outcome measures by groups and the type of UI. Within-group preintervention and postintervention performance is presented along with the percentage change. For participants with predominantly stress UI, the Kruskal-Wallis test revealed that the groups (including lost enrollees) were equivalent on pretreatment outcome measures. For participants with predominantly urge UI, the Kruskal-Wallis test indicated that the groups were not equivalent initially on 3-day frequency. Mann-Whitney U tests were performed to determine which groups differed. Lost enrollees were equivalent to all other groups on pretreatment outcome measures. However, the control group urinated less frequently than both the exercise group ( P = .02) and the exercise and electrical stimulation group ( P = .03) as recorded on the 3-day bladder diary. The appropriate use of nonparametric statistics in this study does not allow for adjustment or control for any preintervention differences in 3-day frequency.
Participants With Predominantly Stress Incontinence
The treatment groups differed from the control group in gains achieved for all dependent variables, with the exception of 3-day frequency for participants with predominantly stress UI ( Table 3 ). The control group showed an almost 51% worsening in the number of leaks and only very small improvements ( < 6% gains) in quality of life and pelvic fl oor muscle strength. When comparing the 2 treatment groups, although the exercise and electrical stimulation group had higher percentage of improvement in quality of life, pelvic fl oor muscle strength, and 3-day leaks than those in the exercise-alone group, these differences were not statistically signifi cant.
Participants With Predominantly Urge Incontinence
The treatment groups differed from the control group in gains achieved for all dependent variables for participants with predominantly urge UI ( Table 3 ). The control group worsened across the board, with the greatest worsening (27%) in the 3-day frequency of urination. Statistically, the exercise groups differed from the control group. Post hoc tests revealed that women in the exercise group had greater gains in
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Copyright © 2013 Section on Women's Health, American Physical Therapy Association. Unauthorized reproduction of this article is prohibited. quality of life, pelvic fl oor muscle strength, and frequency than the control group. In contrast, women in the exercise and electrical stimulation group had greater gains in reduction of 3-day leaks and frequency than the control group. When comparing the 2 treatment groups, although the exercise-alone group had higher percentage of improvement in quality of life and pelvic fl oor muscle strength than those in the exercise and electrical stimulation group, these differences were not statistically signifi cant. Similarly, while women in the exercise and electrical stimulation group had higher percentage of improvement in 3-day leaks and frequency than the exercise-alone group, these differences were not statistically signifi cant.
DISCUSSION
We carried out this pilot study because there is a need to further examine the nonpharmacologic management of UI in women. Our hypotheses were based on the anatomic and physiological characteristics of the underlying diagnoses of UI. We hypothesized that women with predominantly urge UI would show greater gains from the addition of low-frequency electrical stimulation whereas those with predominantly stress UI would show greater gains from exercise alone. Our results suggest that the opposite may be true despite the lack of statistically signifi cant differences between the treatment groups. For example, women with predominantly urge UI showed greater gains in pelvic muscle strength from exercise alone (155% vs 9% improvement) whereas those with predominantly stress UI showed greater gains from the addition of low-frequency electrical stimulation (120% vs 50% improvement). Although our fi ndings should be viewed with caution, given the high dropout rate and low sample size, our study provides some evidence that merits discussion.
Over an approximately 2-month period, all women who did not receive treatment performed poorly on all outcome measures compared with women in either treatment group. We found that supervised exercise alone or in conjunction with electrical stimulation benefi ted women with stress UI and women with urge UI. While the value of exercise for women with stress UI is well documented, 10 the value for women with predominantly urge UI has been questioned. 30 , 31 Confl icting fi ndings across studies may be due to the way the pelvic fl oor exercises were taught and supervised; however, this is diffi cult to determine because published research exercise protocols often lack suffi cient detail to allow for comparison or replication. Although the aims of the Burgio et al 30 study differed from our study, we had access to the study training manual in addition to the published report. These resources provide a point of discussion about the selection of exercises and how they were taught and supervised. Burgio et al 30 reduction of leaks (almost 30%), the primary concern of women with stress UI, and also much greater gains in strength (>50%). Thus, our results suggest that electrical stimulation does have an added benefi t for women with stress UI. However, when examining the data further, the women who experienced the greatest percent change in strength (n = 10; percent change ≥ 140%) were equally divided between the exercise-alone group and the exercise with electrical stimulation group. Compared with their peers, they tended to be weaker (all but one were < 20 cm H 2 O initially). Therefore, we hypothesize that the addition of electrical stimulation to the exercise protocol may be useful for muscle reeducation in women with very weak pelvic fl oor muscles.
We expected that any benefi ts from exercise would be minimal for women with urge UI, based on previous literature. Women with urge UI caused by unstable bladder are typically offered antimuscarinic drugs as a fi rstline treatment of the overactive bladder and urge UI. 30 If these drugs prove unsuccessful because of patient intolerance, women may ask for alternative treatment such as physical therapy. Women with urge UI are not offered the full range of conservative interventions at the start of care. The systematic literature review by Priceet al concluded that pelvic fl oor muscle exercise could be used in the management of urgency and urge UI on the basis of a biological rationale but that "the number, duration, intensity and timing of the pelvic fl oor muscle contraction required to inhibit a detrusor muscle contraction are not known." 31 (p314) We hypothesize that our exercise protocol is suffi cient in frequency, duration, intensity, and mode to inhibit the detrusor muscle, given that outcomes improved from almost 45% to 150% above controls. The relative value of electrical stimulation alone merits further research.
There are several limitations to this study. Ethnic and racial representation of participants was limited. Only 1 participant in this study was African American, limiting the ethnic population to which this study can be compared. The dropout rate from interview to randomization was high (39%). We expected the loss of potential participants who did not meet the inclusion criteria; however, we were surprised that so many women (n = 21) who met the criteria by telephone interview chose not to keep the initial appointment. It is possible that women felt that they did not have the time to devote to the treatment, because part of the interview emphasized the need to practice daily and come 2 times a week for exercise under supervision. Of those who dropped out after randomization, most (11/16) were in the exercise and electrical stimulation group, which negatively affected sample size. However, there was no indication that discomfort was a factor. Overall, sample sizes were using standardized instructions. Once the exercises were performed correctly, participants were instructed to exercise on their own. Participants returned 3 times over 10 weeks to check compliance with the pharmacologic protocol and their ability to perform the prescribed number of contractions. The authors found that the addition of exercise along with other behavior interventions was not useful to help women with urge UI discontinue medication. 30 In our study, although intravaginal feedback was a component of the teaching session, abdominal contraction was not discouraged on the basis of fi ndings from Madill and McLean. 32 These authors reported patterns of abdominal muscle activity in conjunction with voluntary pelvic fl oor muscle contractions in healthy women, rather than abdominals substituting for pelvic fl oor muscle contraction. Furthermore, our verbal feedback was standardized but included a progression of cues if the participant had diffi culty performing the exercises. The perineometer also was used to provide the participants with feedback on performance. In addition, the specifi c exercises taught in our study were different from those published previously. Our exercise protocol included 3 abdominal exercises designed to engage the transverse abdominal and oblique muscles and 3 types of pelvic fl oor contractions to focus on slow twitch muscle fi bers, fast twitch fi bers, and pelvic fl oor muscle motor control. Participants were instructed to perform the exercises every day similar to other studies. 31 However, compliance with any home exercise program is always a concern in research studies. Although we do not know what, or how, the participants performed at home, we do know that the exercises were performed correctly at least twice a week for 8 weeks during the supervised treatment sessions. Also, during that time, a standardized progression protocol was followed. Dougherty et al 33 documented their exercise progression for women with stress UI in 1993, but many other investigators did not documented their exercise progression and supervision may have been limited to follow-up phone calls or group classes. 34 In our small sample, the exercise protocol appears to be of suffi cient frequency, duration, intensity, and mode to be effective in improving outcomes for women with predominantly stress and urge UI.
Another fi nding that merits discussion concerns the value of electrical stimulation for women with UI. We expected that women with stress UI would not benefi t from the addition of electrical stimulation. Other researchers found that electrical stimulation of no particular benefi t to women with stress UI because the symptom of urinary leaks did not decrease. 35 As expected, we found that women with predominantly stress UI did benefi t from exercise. However, those with the added electrical stimulation showed a greater small and unequally spread over the control and treatment groups, prohibiting the use of parametric tests.
In conclusion, the exercise protocol made up of pelvic fl oor and trunk stabilization exercises appears to be of suffi cient frequency, duration, intensity, and mode to be effective in improving outcomes for women with predominantly stress and urge UI. The underlying cause of improvements (strengthen vs detrusor inhibition) merits further study. Because our sample was small, replication is needed practically in women with urge UI. Furthermore, the addition of electrical stimulation to the exercise protocol may be useful for muscle reeducation in women with very weak pelvic fl oor muscles.
